Objective: Rheumatoid Arthritis (RA) is a chronic inflammatory disease affecting the synovium and articular cartilage that initiates joint damage. RA associates with a change in many inflammatory biomarkers. The present study aims to measure the levels of inflammatory adipocytokines (chemerin and visfatin) and their ratio in addition to some related biomarkers in RA patients group in comparison to healthy control group and find out their efficacy in diagnosis of RA.
Introduction
Rheumatoid Arthritis (RA) is a systemic autoimmune disease characterized by synovitis and joint erosion in addition to extra articular manifestations include pulmonary, and vascular disease were appeared. It affects ~0.5-1% of the population. 1 In a female/male ratio ranging from 2:1 to 4:1, RA an insidious disease, typically having an onset of symmetric joint swelling and reaching a peak incidence in the fourth and fifth decades. [2] [3] The etiology of RA remains uncertain but some studies that belong to environmental and genetic factors were responsible. 4 RA was a long term autoimmune disorder that primarily affects joints. 5 It was typically manifest with signs of inflammation, with the affect joints being swollen, warm, painful and stiff, particularly early in the morning on waking or following prolonged inactivity. 6 RA represents the most common form of autoimmune diseases and immune cell infiltrates are observed in synovial tissues of RA patients. 7 The production of certain inflammatory markers by different cells such as monocytes/macrophages, fibroblast-like synoviocytes, dendritic cells plays a central role in promoting and maintaining joint inflammation. 8 There is a continuous need for a better diagnostic biomarkers for early identification of RA. Studies were focused on some trace elements 9 and various proteins. 10 One of the possible future proteins is the inflammatory biomarkers is chemerin. It is a 16 kDa protein purified from ascetic fluids of ovarian cancer patients and synovial exudates of RA patients. Chemerin revealed anti-inflammatory and pro-inflammatory effects by binding with the CMKLR1 receptor. 11 It plays a role in the differentiation of adipocytes and glucose metabolism. 12 Recently it was identified as one of the adipokines with autocrine, paracrine and even endocrine roles in vivo. 13 Chemerin also is involved in innate and adaptive immunity as a chemoattractant for natural killer cells, macrophages, and certain dendritic cell subsets, 14 in addition to also as an adipokine. 15, 16 The term adipokine was apply to all the substances have biological activity synthesized by White adipose tissue (WAT) which function as regulator of energy homeostasis and metabolism; the same mediators were also involved in chronic inflammation and metabolic dysfunctions. 17 WAT was known as a pleiotropic organ specialized in endocrine functions being capable to create several hormones and other proteins involved in both physiological and pathological processes, as well as immunity and inflammation. 18 Obesity is a risk factor for autoimmune diseases as RA 9, 19 since adipose tissue releases adipokines able to create a low grade inflammatory environment. 20 Recently, Chemerin has emerged as a key adipokine involved in immune response.
Overweight and obese healthy subjects show higher Chemerin values than normal weight, whose plasma values decrease after diet. 21, 22 Another pro-inflammatory adipokine that potentiate to play a role in diagnosis of RA is visfatin; a pre-B cell colony-enhancing factor involved in early B-cell development and acts as a nicotinamide phosphoribosyl transferase secreted mainly by visceral fat. 23 It is also seen in liver, skeletal muscles and bone marrow and produced by visceral WAT, which mimics the effects of insulin. 24 The pro-inflammatory action of visfatin was describe to be mediated by insulin signaling pathway 25 and one research showed an increase of serum visfatin levels in patients with RA. 26 Nowadays, the significant role of adipocytokines such as chemerin and visfatin in mediating joint damage have been indicated by different studies. 27 The goal of the present study is to measure the level of serum chemerin and visfatin, in addition to their relationship in RA patients and calculate their ability to be a future diagnostic tools for RA. The factors that may affect their levels (lipid profile, Uric acid (UA), body mass index (BMI), and C-reactive protein (CRP)) were also studied by using correlation studies and multivariate general linear model (GLM) analysis.
Materials and Methods
This case-control study was conducted in Al-Sader Teaching Hospital in Al-Najaf province-Iraq, during the period from January 2019 to March 2019. The present study included 60 RA patients and 30 healthy control group. The ages of RA patients and the control groups were matched and ranged from 20-60 years old. RA patients were diagnosed according to the criteria putted in 2010 by American College of Rheumatology and the European League against Rheumatism. 28 All patients were achieved a total score more than 6 from the 4 domains: the number and site of involved joints, serologic abnormalities (presence of rheumatoid factor or anti-citrullinated peptide/protein antibody), elevation of inflammatory markers (erythrocyte sedimentation rate and/or CRP, and the duration of symptoms. Patients were evaluated by full medical history to exclude any existing systemic disease that may affect the parameters to be diagnosed, particularly diabetes, liver disease, and renal disease; otherwise the patient was excluded from the study. Subjects suffered from any disease which interferes with the obtained were excluded. Body mass index (BMI) was measured by dividing weight in kilograms by length of subjects in square meter. 29 Approval for the study was obtained from the ethics committee of the University of Kufa, Iraq (111/2018), which is in compliance with the International Guideline for Human Research protection as required by the Declaration of Helsinki.
Seven milliliters of fasting venous blood samples were collected from patients and control group after overnight fasting and allowed to clot at 37°C then centrifuged at 3000 rpm for 15 min. Sera were removed and frozen at -20°C until analysis. Serum chemerin and visfatin were determined by ELISA assay supplied by Elabscience, USA. Serum lipid profile (TC, TG, LDLc, VLDLc and HDLc), CRP and uric acid levels were determined by the colorimetric method using kits.
Statistical analysis
The distribution of the results were examined using Kolmogorov-Smirnov test and found as normal statistical distribution for all the measured parameters. All results were expressed as mean ± standard deviation. Pooled t-test has been used for the comparison between the patients and control groups and among subdivided groups in the measured parameters. Pearson's correlation coefficients (r) were calculated to estimate the correlation between parameters. The general linear model (GLM) analysis was used to assess the effects of diagnosis while controlling for confounding variables including BMI and age.
Receiver Operating Curve (ROC) was used to study the opportunity of using Chemerin, visfatin, and their ratio as a diagnostic tools for RA. The difference between groups is considered as statistically different when p<0.05. All statistical analysis were performed using SPSS Statistics Version 25 (2017) by IBM-USA.
Results

Socio-demographic, clinical and biomarker characteristics
The socio-demographic and clinical data of the RA patients and healthy control groups are presented in Table 1 . The results show no significant difference in age or BMI in RA group in comparison with control group. CRP and UA were also increase in patients indicated the involvement of inflammation and high uric acid in the inflammatory response of the patients. Visfatin, Chemerin and their ratios also increased in patients as compared with controls. There is a significant increase in all lipid profile components except HDLc which decreased in patients as compared with controls. Atherogenic indices (TC/HDLc, TG/HDLc and LDLc/HDLc) were increase which revealed a susceptibility to atherosclerosis and heart diseases.
Multivariate GLM analysis with the biomarkers
The results of multivariate GLM analysis with the biomarkers as dependent variables and diagnosis as explanatory variable were demonstrated in Table 2 . The analysis showed a high effect of being RA patients on the all measured biomarkers i.e., 70.7% of the change in the level of measured biomarkers can be explained by the presence of RA disease (Partial η 2 =0.707, p<0.001). Age and BMI have a small and statistically insignificant effect on the measure parameters (Partial η 2 =0.075, p=0.071), and (Partial η 2 =0.107, p=0.054), respectively. To explore which biomarker affected by diagnosis, we perform the tests of between subjects affect in the second part of the table. The results showed that all biomarkers affected significantly be the diagnosis and the higher effects where on CRP (Partial η 2 =0.480, p<0.001), Chemerin (Partial η 2 =0.295, p<0.001), and UA (Partial η 2 =0.252, p=0.071). While visfatin showed Partial η 2 =0.079 only.
Correlation between the parameters
The results in Table 3 
Receiver Operating Curve (ROC) as a Diagnostic tool for RA
Results of the ROC curve and AUC analysis for the Visfatin and chemerin in addition of their ratio as a possible diagnostic parameters for RA are presented in Figure 1 and Table 4 . The results showed a relatively good sensitivity and specificity of chemerin Figure 1 confirms these results.
Discussion
The major finding in the present study is the significant increase in chemerin and visfatin levels in addition to a significant increase in UA, CRP, TC, TG, LDLc, VLDLc of RA patients when compared with healthy control as seen in Table 1 . While HDLc was significantly decreased in the RA patients in comparison to the control group. These results indicated a state of dyslipidemia and inflammation in RA disease. Regarding dyslipidemia, adipose excess is an additional extra-articular feature of RA 30 and the increase in circulating lipid concentrations may make RA patients at higher of developing a cardiovalscular diseases. 31, 32 These adipose tissues also secrete many adipokines including visfatin and chemerin. Very few studies have addressed adipokine in RA. 33 Adipokines secreted predominantly by WAT are involved in the pathogenesis of different RA, having potent modulatory effects on synovial, cartilage, bone and immune cells. 34, 35 Several researches had exposed its role in metabolic syndrome, liver disease, chronic kidney disease, cancer, obesity and diabetes. [36] [37] [38] [39] Chemerin was involved in innate and adaptive immune response, firstly codified in it was precursor low biological active form. 40, 41 Once activated, it was trigger rapid defenses in the body by directing dendritic cells and macrophages to injured tissues and inflammation sites. Serum adipokine concentrations were connected with obesity, diabetes, lipid profile components, and premature vascular inflammation. 42 Chemerin and its receptor CMKLR1 form a complex involved in the regulation of immune response which can contribute to both the onset and termination of acute inflammation. 43 Elevation of chemerin level can directly favor inflammation by recruiting immune system cells. 44 Chemerin also increased expression and secretion of inflammatory mediators to the inflamed spot. 45 Increased concentrations of this adipokine in adipose tissue cause the recruitment of immune cells, consequently elevated the expression of inflammatory mediators like CRP, interleukine-6 (IL-6), and tumor necrosis factor alpha (TNF-α) 46 leading to exacerbation of the inflammation.
Several observations sustain the hypothesis that visfatin may play a major role in the pathogenesis of RA. Some studies reported the upregulation of visfatin in activated RA in response to proinflammatory stimuli, such as IL-6. 47, 48 Serum and synovial fluid Visfatin levels are correlated with the degree of inflammation, with the severity of the disease, and with joint damage. 49 Circulating levels of visfatin correlate with obesity and are reduced after weight loss. 50 Visfatin inhibition significantly reduced the severity of the disease in the experimental model of collagen-induced arthritis. 51 In order to prevent the limitation in the effectiveness of the detection of the studied biomarkers to diagnoses the RA disease, Multivariate GLM analysis was used. This analysis depends on studying the detection limits of the studied biomarkers. The GLM analysis ( Table 2 ) showed a high effect of being RA patients on the all measured biomarkers and excluding age and BMI as a covariate. The highest effect was on CRP followed by chemerin and UA respectively. While visfatin showed a small effect size on the diagnosis of RA disease. These results indicated clearly the inflammatory nature of RA disease. RA is characterized by inflammation and the formation of atherosclerosis can be exacerbated and accelerated by systemic inflammation. 52 The inflammation occurred by the effect of certain cytokines that play a vital role in joint destruction and increases cellular infiltration in the synovium through enhancing chemokines expression. 53 The correlation study showed many significant correlations among the measured parameters ( Table 3 ). The most important correlations were between chemerin and many other parameters. These correlations may be due to many effects of chemerin on various biological processes. Chemerin regulates adipogenesis, angiogenesis and inflammation. 54 Furthermore, serum levels of this adipokine are associated with components of metabolic syndrome, including increased body mass index (BMI), plasma triglyceride levels, and hypertension. 55 Other study revealed that, in RA patients serum levels of chemerin are increased and they are more associated with systemic inflammation rather than obesity. 56 These findings indicate chemerin as a useful biomarker of the disease activity. 56 In the current study, there was also a significant positive correlation of chemerin with lipid profile (TC, LDL,VLDL,TG); while significant negative correlation with HDLc. High density lipoprotein function reversed cholesterol transport, and prevented LDL oxidation and thus reducing its atherogenic potential. 57 Chemerin was suggested to play a role in the regulation of enzymes responsible for lipid metabolism by reducing the accumulation of adenosine cyclic monophosphate (cAMP) and stimulated calcium released in adipocytes. 58 Moreover, other researchers have demonstrated a positive correlation between circulating visfatin levels and RA disease activity. 59 There were a few studies about the effect of adipokine visfatin in RA which indicate a positive correlation between visfatin and inflammation markers, and elevated levels in RA patients when compared with control subjects. 60, 61 A significant increase of other parameters in the present study is in agreement with many studies deals with RA patients. 62, 63 The results also indicate a significant difference between RA patients and the control groups in Chemerin/Visfatin ratio. This gives another biomarker that can be used as a diagnostic factor since chemerin act as a pro-inflammatory adipokine. Visfatin level was found to be an inflammatory marker that associate with RA disease independently of CRP and uric acid. demonstrated that serum visfatin level was positively correlated with age, BMI and inflammation markers (CRP, TNF-α and IL-6), with statistical significance in RA patients. 64 Other studies have shown associations between visfatin and other inflammatory markers. [58] [59] [60] [61] [62] [63] [64] [65] In this study, another relationship was found between chemerin with CRP and UA, indicated a relationship with systemic inflammation. 66 The inflammatory cytokines released by adipose tissue stimulate the synthesis of CRP in the liver, which was observed in inflamed tissues, in RA and in myocardium after infarction. 67 In addition to the studied biomarkers for RA, Many other molecules were used as a diagnostic tool for diagnosis of RA with no absolute cut off values the can definitely refers to the disease. 68 For studying the diagnostic accuracy of chemerin, visfatin and their ratio in the diagnosis of RA, ROC was constructed to obtain sensitivity, specificity, area under curve (AUC), of certain cut-off values of the biomarkers (Figure 1 and Table 4 ). ROC was chosen because it is superior to other commonly used methods and takes into account the correlation between sensitivity and 1-specificity at the cut-off values. The results showed relatively a good sensitivity and specificity of chemerin in diagnosis of RA (sensitivity=88.1 and specificity=75.9) in comparison with visfatin and chemerin/visfatin ratio. In comparison with other routine biomarkers used for diagnosis of RA, the sensitivity and specificity anti-cyclic citrullinated peptide antibody were 67% and 95%, respectively and For IgM rheumatoid factor, the values were 69% and 85%, respectively. 69 This comparison indicated the ability of chemerin to diagnose RA efficiently but this diagnoses, due to relatively small specificity, may interfere with other inflammatory disorders.
However, with adjuvant with other diagnostic parameters, chemerin may represent a useful addition in diagnosis of RA.
Conclusions
In conclusion, chemerin and visfatin levels seems to be linked to RA disease and can act as an inflammatory markers of RA patients. The present results suggest that serum chemerin and levels of chemerin and visfatin being symptomatic of RA and chemerin can be used for diagnosis of RA efficiently better than visfatin or chemerin to visfatin ratio. With adjuvant with other diagnostic parameters, chemerin may represent the future of diagnosis of RA efficiently and specifically.
Limitations of the study
The first limitation is the small samples size of the study. Therefore, research studies with much larger sample size would be required to ensure appropriate generalization of the findings of the study. The second limitation is the significance of the inter-assay CV of the ELISA kits that ranged between 3.97%-6.52% for chemerin and 10.83%-11.81% for visfatin kit. Table 3 . Inter-correlation matrix of the measured parameters. 
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